Vapor Sorption by Glassy and Rubbery Polymers Using a Quartz Crystal Balance
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Reliability of the quartz cystal balance as a techoe for vaor-liquid equilibrium (VLE) measurements for
concentrategolymer solutions is gtored. In cases where a coated filmples inertialy to the electrode of an AT
cutquartz cystal driven in the thickness shear mogar oscillator circuit, models for theystal as a balangeedict
a linear relationslipi between the series resonangifreny shift and mass loadip for small mass loadgs. For
rubbey polymers and fopolymers softenedyithe solvent at lgher weght fractions, it igpossible that the cqling

is no lorger inertial and frgueng shifts could contain contributions from bulk modulus effects in addition to the mass

loadirg effects, makig the techrgue less suitable fgolymer/solvent VLE determinations. Weptpre this suitabiliy
with several isothermal quifon data sets obtained ugitwo is@iestic arragements of thguartz balance for several
glasy and rubber polymers. Thus, results fpoly(methy-, ethyl- and buyl- methacylates),poly(styrene) and several
capolymers of thespolymers were obtained at 323.15 K as gilamofglasy polymers usig several common ganic
vgpors. The rubbgmolymerspoly(isobutlene),poly(dimethyl siloxane),poly(butadiene) angoly(epichlorohydrin)
were studied at 298.15 K (which isave theglass transition teperature of all foupolymers) usig eight solvents
for which most literature data exist, obtained gshe conventional yar pressure lowerig, quartz $ring balance
and inversgas chromatgraphy techngues. Several g@osures for the rubbgpolymers were also studied ugian
impedance angier instead of drivig the cistal with an oscillator circuit. In these cases, an electripavadent
circuit anaysis of the coated and mosed cystal wasperformed. Results were utilized in estimgtimodulus
contributions to the fiueng shift within reasonable theoretical models.

In cases where the fpgeng regponse igurely due to mass loadip these sqition results can be infareted as bulk
VLE data,provided thg are film thickness ingendent to nglect interfacial effects. Results for thlasy polymers
and forpoly(isobullene) gpear to corpare well with literature VLE data. Anglis of the egerimental results for
the other rubbgrpolymers is underwaand conclusions will bpresented.



